IN THE CLAIMS 

Please amend the Claims as follows: 

1 . (Original) A vapourised flow quenching reactor for producing a fine-powder 
from one or more reactant materials comprising 

(1 ) first heat creating means selected from one of a DC plasma torch and RF 
plasma torch, said first heat creating means including 

(i) a reactant stream inlet for at least one input material selected from 
at least one gas phase and at least one non gas phase material, said non gas 
phase material to be vapourised by said first heat creating means and 

(ii) a reactant stream outlet 

(2) a first reaction chamber to receive said gaseous reactant stream from said 
reactant stream outlet of said first heat creating means wherein in said first reaction 
chamber said mixing and/or reaction of said reactant stream occurs, said first 
reaction chamber including an outlet for said reactant stream 

(3) a first convergent-divergent nozzle to receive via an inlet thereof said 
reactant stream from said outlet of said first reaction chamber to rapidly cool the 
reactant stream axially flowing there through, as a result of adiabatic and is entropic 
expansion of the reactant stream, said first convergent-divergent nozzle including an 
outlet for said reactant stream 

(4) a second reaction chamber including 

(i) a first inlet to receive said reactant stream of material from said 
outlet of said first convergent-divergent nozzle, and 

(ii) a second inlet for delivery of a second reaction stream into said 
second reaction chamber, said second reaction stream having been 
generated by second heat creating means selected from one of a DC plasma 
torch and RF plasma torch, said second heat creating means including 

(a) a reactant stream inlet for at least one input material selected 
from at least one gas phase and at least one non gas phase material, 
said non gas phase material to be vapourised by said second heat 
creating means and 

(b) a second reactant stream outlet to deliver said second 
reactant stream via said second inlet of said second reaction chamber, 



into said second reaction chamber, and 

(iii) an outlet of said second reaction chamber 

(5) a second convergent-divergent nozzle to receive via an inlet thereof said 
resultant reactant stream (resultant from said first and/or second reactant streams) 
from said outlet of said second reaction chamber to rapidly cool the resultant 
reactant stream axially flowing there through as a result of adiabatic and is entropic 
expansion of the resultant reactant stream, said second convergent-divergent nozzle 
including an outlet for said reactant stream 

(6) a collection chamber to receive material from said outlet of said second 
convergent-divergent nozzle. 

2. (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
1 wherein said second reaction chamber includes a third inlet to receive a non 
vapourised material. 

3. (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
1 wherein said second reaction chamber includes a third inlet to receive a non 
vapourised material to be heated by said second heat creating means within said 
second reaction chamber. 

4. (Original) A vapourised flow quenching reactor as claimed in claim 1 wherein 
said second inlet to said second reaction chamber allows said second heat creating 
means to extend its heat source into said second reaction chamber to active by 
heating at least part of any non or partially activated material within said second 
reaction chamber other than that delivered into said second reaction chamber via 
said second inlet of said second reaction chamber for the purposes of allowing such 
material to subsequently react with other material introduced into said second 
reaction chamber via at least one of said first inlet and said second inlet of said 
second reaction chamber. 

5. (Original) A vapourised flow quenching reactor as claimed in claim 2 wherein 
said second inlet to said second reaction chamber allows said second heat creating 
means to extend its heat source into said second reaction chamber to active by 
heating at least part of any non or partially activated material within said second 



reaction chamber other than that delivered into said second reaction chamber via at 
least one of said second inlet and third inlet of said second reaction chamber for the 
purposes of allowing such material to subsequently react with other material 
introduced into said second reaction chamber via at least one of said first inlet and 
said second inlet and said third inlet of said second reaction chamber. 

6. (Original) A vapourised flow quenching reactor as claimed in claim 1 , wherein 
said first heat creating means is a DC plasma torch. 

7. (Original) A vapourised flow quenching reactor as claimed in claim 1 wherein 
said first heat creating means is an RF plasma torch. 

8. (Original) A vapourised flow quenching reactor as claimed in claim 1 wherein 
said second heat creating means is an RF plasma torch. 

9. (Original) A vapourised flow quenching reactor as claimed in claim 1 wherein 
said second heat creating means is a DC plasma torch. 

10. (Original) A vapourised flow quenching reactor as claimed in claim 1 , wherein 
a collection chamber is positioned intermediate of the outlet of said first convergent- 
divergent and said first inlet of said second reaction chamber. 

1 1 . (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
1 , wher e in further comprising a vortex generator positioned in said first inlet to said 
second reaction chamber i s d i spos e d i n a mann e r to e ncourag e a rotationa l flow to 
b e e stabl i sh e d w i th i n sa i d s e cond r e action chamb e r by sa i d f i rst h e at creat i ng 
or i ginat i on r e actant str e am to e ncourag e m i x i ng th e r e of with any s e cond h e at sourc e 
originat i ng r e act a nt str e am . 

12. (Original) A vapourised flow quenching reactor as claimed in claim 1 , wherein 
reactor can be operated in 

i. a first mode wherein reactant flow through said first heat creating source is 
established and reactant flow through said second heat creating source is 
established, and 



ii. a second mode wherein reactant flow through said first heat creating source 
is established and no reactant flow through said second heat creating source is 
established. 

13. (Original) A vapourised flow quenching reactor as claimed in claim 1 wherein 
reactor can be operated in 

i. a first mode wherein reactant flow through said first heat creating source is 
established and reactant flow through said second heat creating source is 
established, and 

ii. a third mode wherein no reactant flow through said first heat creating 
source is established and reactant flow through said second heat creating source is 
established. 

14. (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
2 13 wherein reactor can be operated in 

i. a the first mode wherein reactant flow through said first heat creating source 
is established and reactant flow originating from said second heat creating source is 
established, and 

ii. a fourth mode wherein reactant flow through said first heat creating source 
is established and no reactant flow from said second heat creating source is 
established and material is delivered via said a_third inlet to said second reaction 
chamber. 

1 5. (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
2 14, wherein reactor can be operated in 

i. a firth fifth mode wherein reactant flow through said first heat creating 
source is established and reactant flow originating from said second heat creating 
source is established, and material is delivered via said third inlet to said second 
reaction chamber and 

ii. a second mode wherein reactant flow through said first heat creating source 
is established and no reactant flow from said second heat creating source is 
established. 

16. (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
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2 15 wherein reactor can be operated in 

i. a the fifth mode wherein reactant flow through said first heat creating source 
is established and reactant flow originating from said second heat creating source is 
established, and material is delivered via said third inlet to said second reaction 
chamber and 

ii. a the third mode wherein no reactant flow through said first heat creating 
source is established and reactant flow from said second heat creating source is 
establishedv 

iii. A vapourised f l ow quenching roactor as c l a i med i n any ono of c l aims 12 to 
wherein the reactor can be operated in any one or more combinations of said 

first, second, third, fourth and firths fifth modes. 



17. (Cancelled) 

18. (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
1 , wherein said first d i v e rg e nt - conv e rgent convergent-divergent nozzle includes a 
means to inject a gas. 

19. (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
1, wherein said second d i v e rg e nt convorgont convergent-divergent nozzle includes a 
means to inject a gas. 

20. (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
1 , wherein said second diverg e nt convorgont convergent-divergent nozzle and said 
first d i vergent conv o rgont convergent-divergent nozzle includes a means to inject a 
gas. 

21 . (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
18, wherein either or both said means to inject a gas is a means to inject said gas at 
a tangent to the axial direction of said nozzle in order to generate a rotational flow 
about te said axial direction flow through said nozzle. 

22. (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
18, wherein either of both said means to inject a gas ar e prov e d to introduce said 
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gas into said nozzle at the throat of said nozzle. 

23. (Original) A vapourised flow quenching reactor as claimed in claim 18, 
wherein said means to inject a gas includes a plurality of injection openings into said 
nozzle. 

24. (Original) A vapourised flow quenching reactor as claimed in claim 2 wherein 
said third inlet is presented to said second reaction chamber to direct flow of material 
there through into the path of flow of the reactant stream from said second inlet. 

25. (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
2 wherein said third inlet is presented to said second reaction chamber to direct flow 
of material there through, and not into the path of flow of the reactant stream from 
said second inlet. 

26. (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
2 wherein flow through said third inlet i s pr e s e nt e d to said second reaction chamber 
is adjustable to a l low th e ad j ustab ili ty of sa i d f l ow of mat e ria l th e r e through so a ll ow 
sa i d f l ow to b e s ele ct i v el y d i r e ct e d ei th e r into or not i nto th e path of f l ow of th e 
r e actant str e am from sa i d s e cond i nl e t . 

27. (Original) A vapourised flow quenching reactor as claimed in claim 1 , wherein 
the flow of reactant through said second convergent/divergent nozzle is below 
supersonic speeds. 

28. (Original) A vapourised flow quenching reactor as claimed in claim 1 , wherein 
the flow of reactant through said first convergent/divergent nozzle is below 
supersonic speeds. 

29. (Currently Amended) A vapourised flow quenching reactor as claimed in claim 
1 , wherein said at least one sate torch both vapourises and ionises said input 
material. 



30. (Currently Amended) A fine powder production process including a a 



vapourised flow quenching reactor for producing a fine-powder from one or more 
reactant materials comprising 

(1) first heat creating means selected from one of a DC plasma torch and RF 
plasma torch, said first heat creating means including 

(i) a reactant stream inlet for at least one input material selected from 
at least one gas phase and at least one non gas phase material, said non gas 
phase material to be vapourised by said first heat creating means and 

(ii) a reactant stream outlet 

(2) a first reaction chamber to receive said gaseous reactant stream from said 
reactant stream outlet of said first heat creating means wherein in said first reaction 
chamber said mixing and/or reaction of said reactant stream occurs, said first 
reaction chamber including an outlet for said reactant stream 

(3) a first convergent-divergent nozzle to receive via an inlet thereof said 
reactant stream from said outlet of said first reaction chamber to rapidly cool the 
reactant stream axially flowing there through, as a result of adiabatic and is entropic 
expansion of the reactant stream, said first convergent-divergent nozzle including an 
outlet for said reactant stream 

(4) a second reaction chamber including 

(i) a first inlet to receive said reactant stream of material from said 
outlet of said first convergent-divergent nozzle, and 

(ii) a second inlet for delivery of a second reaction stream into said 
second reaction chamber, said second reaction stream having been 
generated by second heat creating means selected from one of a DC plasma 
torch and RF plasma torch, said second heat creating means including 

(a) a reactant stream inlet for at least one input material selected 
from at least one gas phase and at least one non gas phase material, 
said non gas phase material to be vapourised by said second heat 
creating means and 

(b) a second reactant stream outlet to deliver said second 
reactant stream via said second inlet of said second reaction chamber, 
into said second reaction chamber, and 

(iii) an outlet of said second reaction chamber 

(5) a second convergent-divergent nozzle to receive via an inlet thereof said 
resultant reactant stream (resultant from said first and/or second reactant streams) 
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from said outlet of said second reaction chamber to rapidly cool the resultant 
reactant stream axially flowing there through as a result of adiabatic and is entropic 
expansion of the resultant reactant stream, said second convergent-divergent nozzle 
including an outlet for said reactant stream 

(6) a collection chamber to receive material from said outlet of said second 
convergent-divergent nozzle 

wherein said process has a three modes of operation: s ele ct e d from any on e 

of 

i. a first mode wherein reactant flow through said first heat creating 
means sourc e is established and reactant flow through said second 
heat creating means sourc e is established, and 

ii. a second mode wherein reactant flow through said first heat creating 
means sourc e is established and no reactant flow through said second 
heat creating means sourc e is established, and 

iii. a third mode wherein no reactant flow through said first heat creating 
means sourc e is established and reactant flow from said second heat 
creating means sourc e is established. 

31 . (Currently Amended) A fine powder production process as claimed in claim 30 

wherein said second reaction chamber includes a third inlet to receive a non 
vapourised material and 

wh e r ei n sa i d i nc l ud i ng proc e ss may op e r a t e i n a mod e s ele cted from anyon e 
of said f i rst, s e cond and th i rd mod e s and i . a fourth mod e wh e r ei n r ea ct a nt f l ow 
through sa i d first h e at cr e at i ng sourc e i s e stab li sh e d and no r e actant flow from sa i d 
s e cond h e at cr e at i ng sourc e i s e stab li sh e d and mat e ria l is del i v e r e d via sa i d th i rd 
in le t to sa i d s e cond r e act i on chamb e r. 
further comprising 

i. a fourth mode wherein reactant flow through said first heat creating 
means is established and no reactant flow from said second heat 
creating means is established and material is delivered via said third 
inlet to said second reaction chamber. 



32. (Currently Amended) A fine powder production process as claimed in 31 
wh e r e in sa i d s e cond r e act i on chamber inc l ud e s a th i rd i n le t to r e c ei v e a non 
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v a pour i s e d mater i a l and wh e r ei n said i ncluding proc e ss may op e rat e i n a mod e 
s ele ct e d from anyon e of sa i d f i rst, s e cond, th i rd and fourth mod e s and i. a f i rth mod e 
wh e r e in r e actant f l ow through said first h e at cr e ating sourc e is e stab l ish e d and 
r e actant flow originat i ng from said s e cond h e at cr e at i ng source i s e stab l ish e d, and 

* 

m a t e r i a l i s del i v e r e d via said th i rd i n le t to said s e cond r e action chamb e r 
further comprising 

i. a fifth mode wherein reactant flow through said first heat creating 
means is established and reactant flow originating from said second 
heat creating means is established, and material is delivered via said 
third inlet to said second reaction chamber . 

33. (Currently Amended) A fine powder production process as claimed in claim 30 
wherein said first d i v e rg e nt - conv e rg e nt convergent-divergent nozzle includes a 
means to inject a gas i nj e ct i ng a gas to generate a rotational flow about to the axial 
direction flow through said third nozzle. 

34. (Currently Amended) A fine powder production process as claimed in claim 30 
wherein said second div e rg e nt - conv e rg e nt convergent-divergent nozzle includes a 
means to inject a gas to generate a rotational flow about to the axial direction flow 
through said second nozzle. 

35. (Currently Amended) A method of using a vapourised flow quenching reactor 
as claimed in claim 1 for forming a packaged powder said method comprising; 

passing a vapourised material created by passing the reactant material by 
said first heat creation means gas e ous f l ow e ntra i n e d compound or ele m e nt from 
said first reaction chamber through said first convergent/divergent nozzle to create a 
nano particle powder material which is delivered via said first inlet of said second 
reaction chamber^ 

wherein said nano particles are surface reacted by said second heat creation 
means to allow the reaction of said nano particles with a packaging material (h e r e in 
aft e r "packaging mat e rial") introduced into said second reaction chamber via said 
second inlet to become packaged by said packaging material^ 

wherein after said packaged nano particles are passed through said second 
reaction chamber, then said packaged nano particles are passed through said 
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second convergent-divergent nozzle for collection in said collection chamber. 

36. (Currently Amended) A method of using a vapourised flow quenching reactor 
as claimed in claim 2 for forming a packaged powder said method comprising; 

passing a vapourised material created by passing the reactant material by 
said first heat creation means gaseous f l ow e ntra i n e d compound or ele m e nt from 
said first reaction chamber through said first convergent/divergent nozzle to create a 
nano particle powder material which is delivered via said first inlet of said second 
reaction chamber, 

wherein said nano particles are surface reacted by said second heat creation 
means to allow the reaction of said nano particles with a packaging material (hefem 
aft e r "packaging mater i a l ") introduced into said second reaction chamber via at least 
one of said second inlet and said third inlet to become packaged by said packaging 
material, 

wherein after said packaged nano particles are passed through said second 
reaction chamber, then said packaged nano particles are passed through said 
second convergent-divergent nozzle for collection in said collection chamber. 

37. (Currently Amended) A method of using a vapourised flow quenching reactor 
as claimed in claim 2 for forming an alloyed powder said method comprising; 

passing at least two vapourised materials created by passing the reactant 
material by said first heat creation means gaseous f l ow e ntrain e d compound or 
e lement from said first reaction chamber through said first convergent/divergent 
nozzle to create an alloyed nano particle powder material which is delivered via said 
first inlet of said second reaction chamber. 

38. (Currently Amended) A method of forming a packaged powder using a 
vapourised flow quenching reactor as claimed in claim 1 said method comprising; 

passing a vapourised material created by passing the reactant material by 
said first heat creation means gas e ous f l ow e ntra i n e d compound or e lem e nt from 
said first reaction chamber through said first convergent/divergent nozzle to create a 
nano particle powder material which is delivered via said first inlet of said second 
reaction chamber^ 

wherein said nano particles are surface reacted by said second heat creation 
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means to allow the reaction of said nano particles with a packaging material (horo i n 
aft e r "packag i ng mator i a l ") introduced into said second reaction chamber via said 
second inlet to become packaged by said packaging materia^ 

wherein after said packaged nano particles are passed through said second 
reaction chamber, then said packaged nano particles are passed through said 
second convergent-divergent nozzle for collection in said collection chamber. 

39. (Currently Amended) A method of forming a packaged powder using a 
vapourised flow quenching reactor as claimed in claim 2 said method comprising; 

passing a vapourised material created by passing the reactant material by 
said first heat creation means gas e ous f l ow e ntra i ned compound or e l e m e nt from 
said first reaction chamber through said first convergent/divergent nozzle to create a 
nano particle powder material which is delivered via said first inlet of said second 
reaction chamber^ 

wherein said nano particles are surface reacted by said second heat creation 
means to allow the reaction of said nano particles with a packaging material (h e r ei n 
after "packag i ng mator i a l ") introduced into said second reaction chamber via at least 
one of said second inlet and said third inlet to become packaged by said packaging 
materia^ 

wherein after said packaged nano particles are passed through said second 
reaction chamber, then said packaged nano particles are passed through said 
second convergent-divergent nozzle for collection in said collection chamber. 

40. (Currently Amended) A method of forming an alloyed powder using a 
vapourised flow quenching reactor as claimed in claim 2 said method comprising; 
passing at least two vapourised materials created by passing the reactant material 
by said first heat creation means gas e ous f l ow e ntra i n e d compound or e l e m e nt from 
said first reaction chamber through said first convergent/divergent nozzle to create 
an alloyed nano particle powder material which is delivered via said first inlet of said 
second reaction chamber. 

41 . (Currently Amended) A convergent-divergent nozzle for quenching the flow of 
a heated gas flow entrained vapourised material (wh e th e r an ele m e nta l mat e r i a l or of 
a compound) for the purposes of producing a nano sized particle containing powder 



as a consequence of the rapid quenching of said vapourised material passing 

through said convergent-divergent nozzle^ said convergent-divergent nozzle 

includ i ng comprising: 

a means to affect the flow path of said heated gas flow entrained vapourised 

material through said convergent said convergent-divergent nozzle which includes 

a« means to inject a f l ow of gas (h e r ei n aft e r " flow modifying gas^) into 
the flow path of said heated gas flow entrained vapourised material upstream 
of the a divergent portion of said convergent-divergent nozzle which is 
injected via at least one delivery opening at an angle having a tangential 
component to the axial direction of said convergent-divergent nozzle; 
wherein said the flow modifying gas is injected via at least one opening of said 

nozzle into the flow path of said heated gas flow entrained vapourised material at the 

throat of said nozzle . 

42. (Original) A convergent-divergent nozzle as claimed in claim 41 wherein said 
means to inject includes a plurality of delivery openings for injection of said flow 
modifying gas. 

43. (Original) A convergent-divergent nozzle as claimed in claim 41 wherein said 
means to inject is able to adjust the angle of said tangential component of flow to the 
path of said heated gas flow entrained vapourised material. 

44. (Cancelled). 

45. (Original) A convergent-divergent nozzle as claimed in claim 41 wherein said 
nozzle is one for operating at sub supersonic speeds. 



